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(54) RADIO EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve an antenna gain when portable equipment on 
which radio equipment is mounted is held in 4 hand, or placed on a metallic desk. 
SOLUTION: A Bluetooth adapter 106 being radio equipment is provided with an upper 
connected part 107 connected to the upper part of the main body of a portable 
telephone set 101 being portable equipment, a lower connected part 108 connected to 
a connector 105 at the lower part of the main body of the portable telephone set 101, 
a radio circuit part 112 arranged along the back side of the main body of the portable 
telephone set 101 in a connecting part 109 for connecting both connected parts at 



the back side of the main body of the portable telephone set 101, and a mono-pole 
antenna 114 being a built-in antenna element arranged in a lower connecting part 110 
whose radiation edge is extended through the lower part of the connector 110 toward 
the front side of the main body of the portable telephone set 101. Therefore, it is 
possible to improve the gain of the built-in antenna element even at the time of 
gripping the whole part of the Bluetooth adapter 106 and the portable telephone 101 
on which this adapter is mounted. 
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[Claim(s)] 

[Claim 1] The walkie-talkie characterized by having the built-in antenna element from 
which it is used for the installation side side to the table of a pocket device, being 
equipped removable, the wireless circuit section is the walkie-talkie which will be 
arranged at said installation side side of said pocket device when it equips, and 
electric power is supplied [ antenna element ] from said wireless circuit section, and 



the antenna radiation direction turns into a direction which avoids said installation 
side side of said pocket device. 

[Claim 2] The walkie-talkie which is the walkie-talkie used for the installation side side 
to the table of a pocket device, being equipped with removable, and is characterized 
by to have the 1st connection mechanically connected to the end of said pocket 
device, the 2nd connection which has the connector connected to the connector 
prepared in the other end of said pocket device, and the built-in antenna element to 
which it is arranged at said 1st connection circles or said 2nd connection circles, and 
electric power is supplied from the wireless circuit section. 

[Claim 3] Said built-in antenna element is a walkie-talkie according to claim 1 or 2 
characterized by being arranged so that it may extend toward the side-face side of 
said pocket device by which it is in any of a monopole antenna, reverse F antennas, 
and a microstrip antenna, and the radiation edge counters it from said installation side 
side. 

[Claim 4] Said built-in antenna element is a walkie-talkie according to claim 1 or 2 
which is a chip antenna and is characterized by being arranged towards the direction 
where the radial plane avoided said installation side side of said pocket device. 
[Claim 5] Said built-in antenna element is a walkie-talkie according to claim 1 or 2 
characterized by being arranged so that it may be located in a side-face [ in which are 
the one wave loop antenna by which balanced electric supply is carried out, and a part 
of loop formation over which the current which contributes to radiation is distributed 
counters said installation side side of said pocket device ] side. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the walkie-talkie used for pocket 

devices, such as a portable telephone, equipping them with removable. 

[0002] 

[Description of the Prior Art] In recent years, the high-speed wireless data 
telecommunication system of a short distance using Bluetooth is proposed. This 
Bluetooth can make wireless connection of between pocket devices with the data 
transmission rate of for example, 1Mbps as shown in the Nikkei electronics (the 1999 
No. 7.12, pp.47-54). The operating frequency of Bluetooth is a 2.45GHz band, and 
bandwidth is about 100MHz. 



[0003] As a pocket device carrying the walkie-talkie for Bluetooth, not only a 
notebook computer but a portable telephone, a digital still camera, etc. are assumed. 
However, although it is possible to build the walkie-talkie for Bluetooth including an 
antenna in the interior with the notebook computer which a tooth space tends 
[ comparatively ] to secure, in the portable telephone and digital still camera which are 
a small pocket device, reservation of a tooth space is difficult for the interior. 
[0004] The method of equipping with the walkie-talkie for Bluetooth outside 
removable through a connector by the small pocket device is proposed there as 
shown for example, in the Nikkei electronics (the 1999 No. 12.13, pp.1 40-1 41). Thus, if 
the walkie-talkie for Bluetooth with which a pocket device is equipped removable 
through a connector is a "Bluetooth adapter", as this Bluetooth adapter, what is 
shown, for example in drawing 8 is assumed. 

[0005] Drawing 8 is the external view showing a Bluetooth adapter and the whole 
portable telephone as a pocket device by which it was equipped with it. Drawing 8 <a) 
is forward flat-tapped section perspective drawing, and drawing 8 (b) is side-face part 
perspective drawing. In drawing 8 , the Bluetooth adapter 801 had the up connection 
803 which engages with the upper limit section end face of a portable telephone 802, 
the lower connection 804 which engages with the lower limit section end face of a 
portable telephone 802, and the articulated section 805 which connects both 
connections by the tooth-back side of a body of a portable telephone 802, and is 
made of the resin case formed in the shape of [ which covers the tooth back of a body 
of a portable telephone 802 ] a longitudinal-section abbreviation KO typeface. 
[0006] The connector 806 is formed in the lower limit section end face of a portable 
telephone 802. The connector 807 which fits in with a connector 806 and performs 
electrical installation is formed in the opposed face of the lower connection 804 of the 
Bluetooth adapter 801 which engages with the lower limit section end face of a 
portable telephone 802. Thus, it is mechanically fixed to a portable telephone 802 by 
fitting of the connectors 806 and 807 of the lower connection 804, and contact 
engagement of the up connection 803, and it is equipped with the Bluetooth adapter 
801. 

[0007] The circuit board 809 in which the wireless circuit 808 for Bluetooth is carried 
is arranged along the tooth back of a body of a portable telephone 802 in an 
articulated section 805, as shown in drawing 8 . In this case, it is assumed that the 
antenna 810 for Bluetooth is arranged on the circuit board 809 at the location near 
the lower connection 804. In addition, as for the antenna for portable telephones, and 
812, 811 is [ a display and 813 ] the cell sections. 

[0008] By the way, in the system using Bluetooth, although antenna gain is an 
important element which influences communication link quality, it is known for the 
radio communications system, for example that antenna gain will be greatly dependent 
on the location of a built-in antenna as shown in the Nikkei electronics (the 2000 No. 



4.24, pp.54-56). 

[0009] The horizontal plane pattern equalization gain (henceforth "PAG") in the 
condition that a user generally talks over the telephone by holding a portable 
telephone by hand as an evaluation index of the antenna for portable telephones is 
used. In the condition of having stationed the user (body) at the core of 
spherical-surface system of coordinates, having turned the head in the direction of 
the zenith (Z), and having arranged it, PAG is given by the formula (1). 
[0010] 
[Equation 1] 



[001 1] In addition, in a formula (1), Gtheta (phi) and Gphi (phi) are the horizontal plane 
(XY side) power directivity of a vertically-polarized-wave component and a 
horizontally-polarized-wave component, respectively. Moreover, XPR is the rate of a 
power ratio of the vertically-polarized-wave component to the cross polarization 
power ratio, i.e., the horizontally-polarized-wave component, of the incoming wave 
which carries out incidence to an antenna. Therefore, a formula (1) means making 
weighting a vertically-polarized-wave component by the cross polarization power 
ratio XPR, and equalizing the power directivity of a horizontal plane. 
[0012] It is known that the general cross polarization power ratio XPR in the multiple 
wave environment of outdoor mobile communication like a cellular-phone system is 
4-9dB. This shows that the power of the vertically-polarized-wave component of an 
incoming wave is higher than the power of a horizontally-polarized-wave component 
4-9dB. In a cellular-phone system, it is because the main polarization of the antenna 
of a base transceiver station is being fixed to the vertically polarized wave. 
[0013] On the other hand, in Bluetooth which is the radio technique of a short 
distance, the fixed base transceiver station does not exist and it cannot expect at 
what kind of include angle each walkie-talkie for Bluetooth is used. Therefore, the 
direction of the main polarization of various antennas can be considered. Moreover, 
since the use in the interior of a room is mainly assumed, it is assumed that the effect 
of the multi-pass from a wall surface is large, and does not incline in the direction 
where the main polarization is fixed. Therefore, suppose that PAG which set the XPR 
value as OdB is used as an index by which the gain of the antenna for Bluetooth is 
evaluated here. 
[0014] 

[Problem(s) to be Solved by the Invention] Since the antenna 810 for Bluetooth which 
is a built-in antenna is arranged at the lower limit section side tooth back of a portable 
telephone 802 by the approach of equipping the exterior of a pocket device with the 



walkie-talkie for Bluetooth removable through a connector as shown in drawing 8 if it 
does so, antenna gain may fall depending on a busy condition. That is, since a user is 
just going to grasp the lower limit section of a portable telephone 802 by hand, at the 
time of use, a radiation pattern changes in response to the effect of the hand to grasp, 
and about 10dB of PAG when a user grasps a portable telephone by hand and puts it 
on the user's (body) transverse plane deteriorates compared with free space. 
[0015] Moreover, when putting a portable telephone 802 on a desk, a device tooth 
back is usually turned down. Since the antenna 810 for Bluetooth approaches a metal 
table very much when the placed location is a metal table at this time, the radiation 
pattern of the antenna 810 for Bluetooth changes, and about 7dB of PAG deteriorates 
compared with free space. 

[0016] This invention is made in view of such a situation, and when the pocket device 
equipped with the walkie-talkie which is a Bluetooth adapter is in a stock condition 
and it is put on a metallurgy group table, it aims at offering the walkie-talkie 
possessing the antenna arrangement structure which can perform the improvement of 
antenna gain. 
[0017] 

[Means for Solving the Problem] When the walkie-talkie of this invention for attaining 
the above-mentioned purpose is used for the installation side side to the table of a 
pocket device, having been equipped with it removable and it equips, the wireless 
circuit section is the walkie-talkie which will be arranged at said installation side side 
of said pocket device, and electric power is supplied from said wireless circuit section, 
and it carries out having the built-in antenna element from which the antenna 
radiation direction turns into a direction which avoids said installation side side of said 
pocket device as the description. 

[0018] By the pocket device, an installation side side is grasped and used in many 
cases, and an installation side is turned down, and it is put on a desk. At this time, the 
table laid may be made of the metal. Since in these cases the built-in antenna element 
is arranged by this invention so that the radiation direction may turn into a direction 
which avoided the installation side side of a pocket device The case where the 
walkie-talkie of this invention and the whole pocket device by which it was equipped 
with it are grasped and used, Moreover, when the pocket device by which it was 
equipped with the walkie-talkie of this invention is turned down and a walkie-talkie is 
placed on a metal body in it, the radiation pattern of a built-in antenna element stops 
being influenced of a hand metallurgy group body easily, and the gain of a built-in 
antenna element can be improved. 

[0019] The 1st connection which the walkie-talkie of this invention is a walkie-talkie 
used for the installation side side to the table of a pocket device, being equipped with 
removable, and is mechanically connected to the end of said pocket device, The 2nd 
connection which has the connector connected to the connector prepared in the 



other end of said pocket device, The wireless circuit section arranged along with said 
installation side side of said pocket device in the articulated section which connects 
[ side / of said pocket device / said / installation side ] said 1st connection and said 
2nd connection, It is characterized by having the built-in antenna element to which it 
is arranged at said 1st connection circles or said 2nd connection circles, and electric 
power is supplied from said wireless circuit section. 

[0020] Since the location of the pocket device by which the 1 st connection and the 
2nd connection are engaged turns into a location surrounding the installation side side 
of a pocket device according to this walkie-talkie, a built-in antenna element will be 
arranged in the location which avoided the installation side side of a pocket device. 
Therefore, in the condition of having been placed on the condition metallurgy group 
body on hand, the radiation pattern of a built-in antenna element stops being 
influenced of a hand metallurgy group body easily, and the gain of a built-in antenna 
element can be improved. 

[0021] The walkie-talkie of this invention is characterized by arranging said built-in 
antenna element so that it may extend toward the side-face side of said pocket 
device by which it is in any of a monopole antenna, reverse F antennas, and a 
microstrip antenna, and the radiation edge counters it from said installation side side. 
[0022] According to the configuration of this walkie-talkie, although a comparatively 
big arrangement tooth space is required for a monopole antenna, reverse F antennas, 
a microstrip antenna, etc., the suitable antenna according to an arrangement tooth 
space etc. can be used for them while they can improve antenna gain, since they can 
secure the arrangement tooth space between these antennas. 

[0023] Said built-in antenna element is a chip antenna, and the walkie-talkie of this 
invention is characterized by being arranged towards the direction where the radial 
plane avoided said installation side side of said pocket device. 

[0024] Since the arrangement tooth space may be small, while antenna gain is 
improvable according to this walkie-talkie, the miniaturization of a walkie-talkie can be 
attained. 

[0025] The walkie-talkie of this invention is characterized by arranging said built-in 
antenna element so that it may be located in a side-face [ in which are the one wave 
loop antenna by which balanced electric supply is carried out, and a part of loop 
formation over which the current which contributes to radiation is distributed 
counters said installation side side of said pocket device ] side. 

[0026] Since a part of loop formation over which the current which contributes a loop 
antenna to radiation is distributed arranges according to this walkie-talkie so that it 
may be located in a side-face [ in_which the pocket device in the location distant from 
the installation side of a pocket device counters ] side, the radiation pattern of a 
built-in antenna element stops being influenced of a hand metallurgy group body easily, 
and the gain of a built-in antenna element can improve in the condition were placed on 



the condition metallurgy group body on hand. 
[0027] 

[The gestalt of invention implementation] Hereafter, the gestalt of operation of this 
invention is explained to a detail with reference to drawing 7 from drawing 1 . 
[1st operation gestalt] drawing 1 is the external view showing the walkie-talkie 
concerning the 1st operation gestalt of this invention, and the whole pocket device 
equipped with it, drawing 1 (a) is forward flat-tapped section perspective drawing, and 
drawing 1 (b) is side-face part perspective drawing. 

[0028] In drawing 1 , while the portable telephone 101 which is a pocket device is 
equipped with the antenna 102 which can be expanded and contracted in the vertical 
direction, a display 103 is formed in the transverse-plane upper part of a body, the cell 
section 104 is formed in the lower part by the side of the tooth back of a body, and the 
connector 105 is formed in the end face of the lower limit section. 
[0029] The Bluetooth adapter 106 which is the walkie-talkie with which the 
tooth-back side of a body of a portable telephone 101 is equipped removable had the 
up connection 107 which engages with the upper limit section end face of a portable 
telephone 101, the lower connection 108 which engages with a lower limit section end 
face, and the articulated section 109 which connects both connections, and is made 
of the resin case formed in the shape of [ which covers the tooth back of a portable 
telephone 101 ] a longitudinal-section abbreviation KO typeface. The connector 110 
which fits in with a connector 105 and performs electrical installation is formed in the 
opposed face with the lower limit section end face of the portable telephone 101 of 
the lower connection 108. 

[0030] Thus, it is mechanically fixed to a portable telephone 101 by fitting with 
connectors 105 and 1 10 and the contact engagement of the up connection 107 in the 
lower connection 108, and it is equipped with the Bluetooth adapter 106. The 
matching circuit 113 besides the wireless circuit 112 for Bluetooth is carried in the 
circuit board 111 arranged in the articulated section 109 which meets the cell section 
104 side tooth back of a portable telephone 101 here. Moreover, in the lower 
connection 108, the monopole antenna 114 which is a built-in antenna element is 
arranged. 

[0031] It is the inverted L antenna bent in the shape of abbreviation for L characters, 
an electric supply edge is connected to a matching circuit 113, and through the lower 
part of a connector 1 1 0, toward the transverse-plane side of a body, a monopole 
antenna 114 extends and is arranged so that a radiation edge may avoid the 
tooth-back side of a body in the interior of the lower connection 108. In addition, a 
monopole antenna 114 consists of electric conduction plates with a width of face of 
about 3mm, and the overall length is set as 3/8 wave (2.45GHz 46mm) of for example, 
an operating frequency. 

[0032] Next, an operation of the Bluetooth adapter which is the walkie-talkie 



constituted as mentioned above is explained using drawing 2 and drawing 3 . In 
addition, drawing 2 is drawing showing the condition of having grasped the 
walkie-talkie (Bluetooth adapter) concerning the 1st operation gestalt of this 
invention, and the whole pocket device (portable telephone) equipped with it by hand. 
Drawing 3 is drawing showing the condition of having turned the walkie-talkie 
(Bluetooth adapter) down and having put the pocket device (portable telephone) 
equipped with the walkie-talkie (Bluetooth adapter) concerning the 1st operation 
gestalt of this invention on the metal table. 

[0033] As shown in drawing 2 , in the time of use, a user grasps and uses the lower 
limit side of a portable telephone 101 by the hand 201. If it does so, since a palm will 
come to the tooth-back side of a body of a portable telephone 101, the circuit board 
111 of the Bluetooth adapter 106 interior will be covered with a user's hand 201. 
[0034] In this case, in the conventional example shown in drawing 8 , since the built-in 
antenna 810 is arranged on the circuit board 809, the radiation direction of the built-in 
antenna 810 will be covered by a users hand 201. Consequently, the radiation 
property of an antenna deteriorates greatly by the electromagnetic interaction 
between the built-in antenna 810 and the hand 201 of the user who approaches it 
very much, concrete — the horizontal plane pattern equalization gain (PAG) in this 
case — about — it becomes -17dBd and a low value. 

[0035] On the other hand, in the walkie-talkie by the 1st operation gestalt shown in 
drawing 1 , since the monopole antenna 1 14 is arranged at the lower limit lower part of 
the portable telephone 101 which is the location which avoided the tooth-back side of 
a body, it is not covered by a user's hand 201 and PAG is improved. PAG in this case 
was able to be set to abbreviation-1 3dBd, and, specifically, it has been improved 
about 4dB. 

[0036] Moreover, as shown in drawing 3 , when the Bluetooth adapter 106 is turned 
down and it is placed on the metal table 301, the circuit board 1 1 1 of the cell section 
[ the metal table 301 and ] 104 of the Bluetooth adapter 106 interior will be pinched. 
[0037] In this case, in the conventional example shown in drawing 8 , since the built-in 
antenna 810 is arranged on the circuit board 809, the built-in antenna 810 will be 
sandwiched by the metal table 301 and the cell section 104. Consequently, the 
radiation property of an antenna deteriorates greatly by the electromagnetic 
interaction between the built-in antenna 810, the metal table 301 which approaches it 
very much, and the cell section 104. concrete — the horizontal plane pattern 
equalization gain (PAG) in this case — about — it becomes -15dBd and a low value. 
[0038] On the other hand, in the walkie-talkie by the 1st operation gestalt shown in 
drawing 1 . since the monopole antenna 1 14 is arranged at the lower limit lower part of 
the portable telephone 101 which is the location which avoided the tooth-back side, 
the metal table 301 and the cell section 104 are not approached, and PAG is improved. 
PAG in this case was able to be set to abbreviation-8dBd, and, specifically, it has 



been improved about 7dB. 

[0039] Thus, since the built-in antenna (monopole antenna 114) was arranged in the 
lower connection 108 in the lower limit lower part of the portable telephone 101 which 
is the location which avoided the tooth-back side according to the 1st operation 
gestalt A radiation edge is not covered by a users hand, and effect of a metal table 
can be lessened, and about 4-7dB of antenna gain can improve now in the condition of 
having put on the condition and metal table which were grasped by hand. 
[0040] in addition — although the 1st operation gestalt showed the inverted L 
antenna as a monopole antenna — in addition, a line — a reverse F form antenna can 
be used similarly. Moreover, although the monopole antenna was shown as a built-in 
antenna element, even if it is a microstrip antenna, a tabular reverse F antenna, etc. 
for example, using a tabular component, it can arrange similarly, and the same 
effectiveness is acquired. 

[0041] [2nd operation gestalt] drawing 4 is the external view showing the walkie-talkie 
concerning the 2nd operation gestalt of this invention, and the whole pocket device 
equipped with it, drawing 4 (a) is forward flat-tapped section perspective drawing, and 
drawing 4 (b) is side-face part perspective drawing. 

[0042] In drawing 4 , the circuit board 402 of the Bluetooth adapter 401 interior is 
what has larger size than the circuit board 1 1 1 in drawing 1 . Moreover, rather than the 
lower connection 108 shown in drawing 1 , the lower connection 403 of the Bluetooth 
adapter 401 has small size, and assumes that there is no tooth space which arranges 
the antenna which needs a certain amount of space like a monopole antenna under 
the connector 404. 

[0043] That is, for example, in the up connection 107, the radial plane is turned above 
a portable telephone 101, and he arranges the chip antenna 405 which is a 
miniaturized antenna which does not need such attachment space, and is trying to 
supply electric power through a coaxial cable 406 with the 2nd operation gestalt from 
the wireless circuit 112, as shown in drawing 4 . The chip antenna 405 constitutes a 
helical antenna inside the dielectric of a laminated structure, and is miniaturized within 
a dielectric using wavelength being shortened (for example, die length of 8mm, width of 
face of 2mm, and height of about 2mm). 

[0044] Next, an operation of the Bluetooth adapter which is the walkie-talkie 
constituted as mentioned above is explained using drawing 5 and drawing 6 . In 
addition, drawing 5 is drawing showing the condition of having grasped the 
walkie-talkie (Bluetooth adapter) concerning the 2nd operation gestalt of this 
invention, and the whole pocket device (portable telephone) equipped with it by hand. 
Drawing 6 is drawing showing the condition of having turned the walkie-talkie 
(Bluetooth adapter) down and having put the pocket device (portable telephone) 
equipped with the walkie-talkie (Bluetooth adapter) concerning the 2nd operation 
gestalt of this invention on the metal table. 



[0045] In drawing 5 , since the chip antenna 405 is arranged in the up connection 107, 
it is not covered by a user's hand 201 and PAG is improved. PAG in this case was able 
to be set to abbreviation-1 3dBd, and, specifically, it has been improved about 4dB like 
the 1st operation gestait. Moreover, in drawing 6 , since the chip antenna 405 has 
been arranged in the up connection 1 07 and the radial plane is suitable in the direction 
of the upper part of a portable telephone 101, effect of the metal table 301 can be 
lessened and PAG is improved. PAG in this case was able to be set to 
abbreviation-1 1dBd, and, specifically, it has been improved about 4dB. 
[0046] Thus, since the built-in antenna (chip antenna 405) be arranged in the up 
connection 107 in the upper part of the portable telephone 101 which be the location 
which avoided the tooth back side of a body according to the 2nd operation gestait, 
effect be influence when it can avoid that the radiation edge of an antenna element be 
cover by a user's hand and put on a metal table can be lessen. Thereby, about 4dB of 
antenna gain can improve now. 

[0047] In addition, as for the antenna 102 for portable telephones, and the chip 
antenna 405, it is desirable to separate spacing more than extent (for example, 10mm) 
which property degradation by the electromagnetic interaction does not generate, and 
to be arranged. Moreover, the arrangement configuration of a chip antenna is not 
restricted to explanation of this operation gestait. For example, the arrangement tooth 
space of a chip antenna may be securable also within the lower connection 403 in the 
lower limit lower part of the portable telephone 101 which is the location which 
avoided the tooth-back side of a body. 

[0048] [3rd operation gestait] drawing 7 is the external view showing the walkie-talkie 
concerning the 3rd operation gestait of this invention, and the whole pocket device 
equipped with it, drawing 7 (a) is forward flat-tapped section perspective drawing, and 
drawing 7 (b) is side-face part perspective drawing. He forms more greatly a little 
whether it is comparable as the lower connection 108 of the Bluetooth adapter [ in / 
for the lower connection 702 of the Bluetooth adapter 701 / the 1st operation 
gestait ] 106, and is trying to arrange the rectangle-like loop antenna 703 to the 
interior with the 3rd operation gestait, as shown in drawing 7 . 

[0049] The both ends are connected to a matching circuit 1 1 3, and through the lower 
part of a connector 1 10, toward the transverse-plane side of a body, a loop antenna 
703 extends and is arranged so that the loop-formation side may avoid the 
tooth-back side of a body in the interior of the lower connection 702. This loop 
antenna 703 consists of copper wire with a diameter of about 1mm, that overall length 
is set as one wave (it is about 120mm at 2.45GHz) of for example, an operating 
frequency, and balanced electric supply is carried out from a matching circuit 113. 
[0050] Thus, the constituted loop antenna 703 operates as an one-wave loop antenna 
by which balanced electric supply was carried out. In this case, the current distributed 
on the circuit board 1 1 1 compared with the antenna shown in drawing 1 and drawing 4 



is reduced. Therefore, in the condition of having grasped by a users hand as shown in 
drawing 2 , degradation of the radiation property by the electromagnetic interaction 
between a hand and the circuit board 1 1 1 is mitigated. PAG of this condition serves as 
abbreviation- 1 1dBd. 

[0051] Furthermore, the current which contributes to radiation is distributed on the 
side 704 in a location distant from the matching circuit 113 of a loop antenna 703. 
Therefore, since the side 704 does not approach the metal table 301 in the condition 
of having placed on the metal table 301 as shown in drawing 3 , a radiation property is 
improved. PAG of this condition serves as abbreviation-7dBd. 

[0052] Thus, according to the 3rd operation gestalt, the one-wave loop antenna 703 
which is a built-in antenna and by which balanced electric supply was carried out is 
set in the lower connection 702 in the lower limit lower part of the portable telephone 
101 which is the location which avoided the tooth-back side of a body. Since it 
arranges so that the loop-formation side may turn a portable telephone 101 to the 
transverse-plane side of a body and may cross it from the tooth-back side of a body, 
and the side 704 which contributes to radiation of the loop antenna concerned was 
arranged at the transverse-plane side of a body of a portable telephone 101 In the 
condition of having put on the condition and metal table which were grasped by hand, 
effect of a hand or a metal table can be lessened and antenna gain can be improved 
now. 

[0053] In addition, although the loop antenna showed the rectangle-like thing with the 
3rd operation gestalt, it does not restrict to it, and even if it is a circle configuration 
and an ellipse configuration, the current distribution on the circuit board can be 
reduced similarly, a part of loop formation over which the current which contributes to 
radiation is distributed can be arranged at the transverse-plane side of a portable 
telephone, and the same effectiveness is acquired. 

[0054] Although here showed the portable telephone as an object equipped with a 
Bluetooth adapter removable with the gestalt of each operation, this is not the 
intention limited to the Bluetooth adapter for portable telephones. The walkie-talkie of 
this invention is related with the antenna arrangement which improves the gain of a 
built-in antenna in the walkie-talkie with which a pocket device with the need of 
carrying out external [ of the walkie-talkie for Bluetooth ] is equipped removable, in 
order to use Bluetooth. 

[0055] That is, by the pocket device with the need of carrying out external [ of the 
walkie-talkie for Bluetooth ], it may be covered by the hand which the wireless circuit 
board of the walkie-talkie with which it equipped when grasping by hand grasps. 
Moreover, when a walkie-talkie is turned down and it is put on a metal table, the 
wireless circuit board may be arranged in the location close to a metal table. When 
such, this invention carries out arrangement and the configuration of a built-in 
antenna like the 1st operation gestalt - 3rd operation gestalt so that a radiation 



pattern cannot be easily influenced of the hand to grasp or metal table. Moreover, the 
wireless circuit board may be summarized to a part for a bottom surface part, and may 
be arranged. 
[0056] 

[Effect of the Invention] Even if it is the case where turned down the pocket device by 
which it was equipped with the walkie-talkie of this invention, and a walkie-talkie is 
placed on a metal body in it as explained above, when grasping and using the 
walkie-talkie of this invention, and the whole pocket device by which it was equipped 
with it according to this invention, the gain of a built-in antenna element is improvable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the external view showing the walkie-talkie concerning the 1st 
operation gestalt of this invention, and the whole pocket device equipped with it, and 
drawing 1 (a) is forward flat-tapped section perspective drawing, and drawing 1 (b) is 
side-face part perspective drawing. 

[Drawing 2] It is drawing showing the condition of having grasped the walkie-talkie 
concerning the 1st operation gestalt of this invention, and the whole pocket device 
equipped with it by hand, and drawing 2 (a) is a front view and drawing 2 (b) is a side 
elevation. 

[Drawing 3] It is drawing showing the condition of having turned the walkie-talkie down 
and having put the pocket device equipped with the walkie-talkie concerning the 1st 
operation gestalt of this invention on the metal table. 

[Drawing 4] It is the external view showing the walkie-talkie concerning the 2nd 
operation gestalt of this invention, and the whole pocket device equipped with it, and 
drawing 4 (a) is forward flat-tapped section perspective drawing, and drawing 4 (b) is 
side-face part perspective drawing. 

[Drawing 5] It is drawing showing the condition of having grasped the walkie-talkie 
concerning the 2nd operation gestalt of this invention, and the whole pocket device 
equipped with it by hand, and drawing 5 (a) is a front view and drawing 5 <b) is a side 
elevation. 

[Drawing 6] It is drawing showing the condition of having turned the walkie-talkie down 
and having put the pocket device equipped with the walkie-talkie concerning the 2nd 
operation gestalt of this invention on the metal table. 



[Drawing 7] It is the external view showing the walkie-talkie concerning the 3rd 
operation gestalt of this invention, and the whole pocket device equipped with it, and 
drawing 7 (a) is forward flat-tapped section perspective drawing, and drawing 7 <b) is 
side-face part perspective drawing. 

[Drawing 8] It is the external view showing the conventional walkie-talkie and the 
whole pocket device equipped with it, and drawing 8 (a) is forward flat-tapped section 
perspective drawing, and drawing 8 (b) is side-face part perspective drawing. 
[Description of Notations] 

101 Portable Telephone (Pocket Device) 

102 Antenna for Portable Telephones 

103 Display 

104 Cell Section 

105 Connector 

106, 401. 701 Bluetooth adapter (walkie-talkie) 

1 07 Up Connection 

1 08, 403, 702 Lower connection 

109 Articulated Section 

110 404 Connector 

1 1 1 402 Circuit board 

112 Wireless Circuit 

1 13 Matching Circuit 

1 14 Monopole Antenna 
201 Hand 

301 Metal Table 

405 Chip Antenna 

406 Coaxial Cable 

703 Loop Antenna 

704 Side 
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[0 0 5 4] CCT\ &mm<D&mT°li.. B 1 u e t o 
WBWfcjSLfctf, cnttSWtBifflOB I u e t o 
B 1 u e t o o t h^^^fcfetcB lueto 

o t hffiffii«i«i«^f<r(t-r«iesso««9siii«8g(c*i!» 



(6) #W200 2-2 37 7 62 

/0 

[0 0 5 5] BP'S, B 1 u e t o o t h fflfttBB* fttt 

70 SrBBBWfrfcSfci&TeBLTfca^. 
[0 0 5 6] 

caw©**] Jw±Kwufci5ic, *»w»cj:n{f, 

^•$.ott, rt*7>^«?©fi.H»*8rtM-*i:i: 

[0ffi©fSmfcIHB;3] 
. [01] #«W©3I 1 £tt«fliUcft«ttifttt£*ft£tt 

20 b Lrcm&®&<D±#.*7ji-?nmm-p& 0 , 01 (a) 
it, iEm-^mmm. 01 (b) «fliM-gKg*g0T*fc 

So 

[0 2] *fgB£©Sfl 1 *B»«lK:«'*«Sl««i:*ti*at 
02 (a) (i, IEM0, 02 (b) <|iJffi0T'$> 

S. 

[0 3] ttZWom 1 ?gftJg£lctt«mM»*&*lfc 
*#B»**tB«*T»c LT&S£±fc:B^fctt«*jj* 

jo [0 4] *«W©m2Slfl6i^tc«5«filBi:^ti*g 
«Lfc8tflf«»O^f***-r^H-e*0> 0 4 (a) 

jEB-waaa, 04 (b) it. fHB-as»£H-? 

[0 5] *£H©£2£BBffilcB%ftiiMttfc*tt«£ 
0, 05 (a) IEffiH» 05 (b) tt, fflSH7*& 

So 

[0 6] ^«OB2Htt^ffiC:fll%MK««BBL^ 
Bflf«»%*8B«*~FK: bT^B^±tcB^/c««^ 

[07] *&w<o& smm&micmzmaimtztiitm 
»Lfcanwn»o^(**w'rwiH-e*6, 07 (a) 

J4, IE®-gP3ia0, 0 7 (b).a,-MBBHffiaflHT 
[0 8] ^3R©^9«^*n^»U/-c^fflS©^ 

^7ntnmmr'&o. 08 (a) a, jEffi-afflaa, 

08 (b) «, ffliJM— a5S«0T'fe^o 
[7?^cDIfiiB^] 

1 0 1 US^BISB '(ftttBtt) 

50 102 m^mmmmtoT^^ 
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(7) 



77 

1 0 3 

1 0 4 mites* 

1 0 5 

106* 40 K 701 Bluetoot h7W 



i o 7 ±.t$mmt® 

108, 403. 702 TSft&^SIS 

1 0 9 m&ffl 

1 1 0, 4 0 4 

iiK 402 m&&fa 



^12 0 0 2- 
72 

1 1 2 &*!g[H]Sg 
1 1 3 

1 i 4 ^y^-;i/T>T-^ 

2 0 1 ? 

3 0 1 

4 05 f7/7>ft 
4 0 6 BMMr— 

7 0 3 ;W/7Vft 

7 0 4 ffl 



70 



[01] 



[02] 





102 



10B 




(b) 



(a) 



(b) 



[03] 



[04] 



102 




112 in 113 





oimmm *s f*-m##) skoh aao6 kai3 kah 

5illH#iRfp»Hffljr:TB 1 #45*1 «a 5K023 AA07 BB06 BB11 BB28 DD06 

#»«Tffl«&Wffiftmrt KK07 

(72)fgB^# /JMflJ 35t| 5K067 AA21 BB04 EE02 EE35 KK03 

»3RJIIIR«»rfJ*JtKllia*E3TB 3# 1 KK05 KK17 
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